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SEAT SUSPENSION SYSTEM 

The present invention relates to a seat suspension system, particularly for 
use in vehicles seats, such as driving seats. 

5 

In vehicles, particularly working vehicles such as trucks, buses, tractors 
construction and earth moving equipment, fork-lift trucks and industrial 
vehicles, where drivers spend a large amount of time in the driving seat, 
and often driving long distances or over uneven ground, the driving seat 
10 is provided with a suspension system. The suspension system is designed 
to isolate low frequency vibrations, which can have adverse effects on the 
well being of the driver, for example causing back or kidney problems, 
and which can also affect the driver's control of the vehicle. 

15 There are a number of suspension systems in existence and these known 
systems generally comprise a mechanical portion, which allows the seat to 
move up and down with motion of the vehicle and an integral spring 
element, and usually a damper, to isolate vibrations from the vehicle and 
thus prevent, or reduce the amount of, vibrations reaching the driver. 

20 

The present invention provides a suspension system for a vehicle seat 

comprising: 
a top portion; 

a first part having a base portion, means to receive the top portion and 
25 means to allow movement of the base portion and top portion towards and 
away from each otlier; 

a second part comprising a spring element adapted in use to control 
movement of the base portion and top portion towards and away from 
each other; and wherein the top portion and the second part are releasably 
30 connected to the first part. 
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The advantages of the present suspension system are thiat the 
manufacturing process is more flexible and the type of spring nee<3. not be 
decided until late in the manufacture process. Replacement of parts 
suffering from wear can be carried out without needing to discard the 
5 complete unit and the customer has more flexibility in the system being 
able to change the top portion or components of the system as required. 

Preferably the top portion is provided with an upper surface and a lower 
surface and the top portion is adapted to receive a seat base on th« upper 
10 surface. Preferably the base portion is provided with an upper surface 
and a lower surface and is adapted to be secured to a vehicle with the 
lower surface contacting the vehicle. 

The means to allow the base portion and the top portion to move t:owards 
15 and away from each may be any suitable means. 

For example, the top portion and the base portion may be secured to each 
other by the provision of at least one pair, preferably two pairs, of 
pivotally connected arms. A first arm in each pair preferably has one end 

20 pivotally secured to the base portion and a second arm in eaoh pair 
preferably has one end releasably pivotally secured to the top portion. 
The free end of each second arm is provided with means, such as a roller, 
slides or a swinging link, to allow it to move relative to a surface, 
preferably the upper surface, of the base portion. The free end of each 

25 first arm is provided with means, such as a roller, slides or a swinging 
link, to allow it to move relative to a surface, preferably a lower surface 
of the top portion. This arrangement allows movement of the top portion 
and base portion towards and away from each other. 

30 In a first embodiment the spring element may be an air spring. The air 
spring may be positioned between the base portion and one of tlie first 
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and second arms to control movement of the arms relative to tke base 
portion. Alternatively the air spring may be positioned between thie first 
and second arms of the at least one pair of arms to control moveinent of 
the arms relative to each other. The air spring may be positioned oaa a, or 
5 between two, suitable mountings positioned between the first arms or the 
second arms of a pair of arms. 

In a second embodiment the spring element may comprise one or more 
mechanical tension springs. The or each mechanical tension spring 
10 preferably has a first and a second end wherein the first end is adapted to 
act on the free end of the first arm. The second end of the or each 
mechanical tension spring is secured to the top portion. 

In both embodiments the tension in the spring element can be adjusted by 
15 any suitable means to allow for different drivers. 

In both embodiments the top portion is releasably connected to the first 
part. The top part may be releasably connected to the first part by any 
suitable means. The top portion is preferably generally rectangular 
20 having a pair of opposing short sides and a pair of opposing long sides. 

Most preferably the top portion is provided with one portion adapted to 
be releasably secured to each second arm of the first part. The or- each 
portion adapted to be releasably secured to each second arm is preferably 
25 positioned on a long side of the top portion close to the point where the 
long side meets one of the short sides. Where there are two poartions 
provided they are preferably positioned on opposing long sides close to 
where the long sides meet the same short side. 

30 The or each portion adapted to be releasably secured to each seconcS arm 
is preferably a wing extending from the opposing long side. The or each 
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wing is preferably provided with an aperture therethrough to receive a. 
pivot bolt. A corresponding aperture is provided through the or each- 
second arm of the first part. A pivot bolt is provided of a suitable size to 
pass through the aperture in each wing and in each second arm. 

5 

The top portion is further provided with means to receive the free end of 
the or each first arm of the first part. Preferably the means to receive the 
free end of the or each first arm is positioned close to the opposite short 
side distal from the or each portion adapted to be releasably secured to 
10 the second arm. The means to receive the free end of the or each first 
arm preferably comprises one or more channels in which the free end of 
the or each first arm is received. The or each channel is suitably sized to 
allow movement of the free end of the or each first arm over the lower 
surface of the top portion within the or each channel as the top part and 
base part move towards and away from each other. 

In use the top portion is first positioned such that the free end of the or 
each first arm is received in the or each channel and then the second arm. 
is secured to the top plate by means of the pivot bolt passing through the 
or each portion of the top plate and the or each second arm. 

In the first embodiment, where an air spring is provided, the top part is 
preferably provided with means to receive one portion of an air spring, 
preferably mounted on the lower surface of the top part. Alternatively 
the base part may be provided with means to receive one portion of an air 
spring, preferably mounted on the upper surface of the base part. 

In this embodiment there is preferably provided a means to receive a. 
second portion of an air spring, which is releasably secured to the first or 
second arm or between the first arms or the second arms, preferably by 
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use of a nut and bolt passing through the means to receive a second 
portion of an air spring and the first or second arms. 

In the second embodiment, where at least one mechanical tension spring 
5 is provided, the or each spring has one end secured to the top portion by 
an appropriate means such as a hooked portion received by a 
corresponding bar mounted on the top portion. A second end of the or 
each spring is releasably secured to or between the free ends of the first 
arms. Where there are a pair of first and second arms a bar may be 
10 provided between the free ends of the pair of first arms. Preferably the 
second end of the or each spring is provided with a hooked portion 
adapted in use to be received by the bar extending between the &ee ends 
of the first arms. The bar may be movable along the free end of the first 
arm to adjust the tension in the spring. Alternatively the second end of 
15 the or each spring may be received by an aperture provided in the free 
end of each first arm. 

In a third embodiment the means to receive the top part and to allow the 
base portion and the top portion to move towards and away from each 

20 other may comprise one or more bars designed to extend from the base 
portion and receive the top portion and being pivotally secured directly 
between the top portion and the base portion, or by pivotal linkages. A 
spring element may be placed between the top portion and base portion; 
the spring element may be an air spring, a compression spring or a 

25 tension spring. 

An embodiment of the present invention will now be described with 
reference to the accompanying drawings in which: 

30 Figure 1 shows a perspective view of a first part of a device of the 

present invention; 
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Figure 2 shows a perspective view of a top portion according to a 
first embodiment of the present invention; and 

Figure 3 shows a perspective view of a top portion according to a 
5 second embodiment of the present invention. 

Figure 1 shows a first part 1 of a seat suspension system. The first part 
comprises a base portion 2, which is generally rectangular in shape 
having a pair of opposing long sides 2a, 2b and a pair of opposing short 
10 sides 2c, 2d. 

Two pairs of arms are provided with each pair comprising a first arm 3 
and a second arm 4 pivotally secured together at their mid points to form 
a generally "X" shape. 

15 

The first arm 3 of each pair has a first end 3a pivotally secured to the 
base portion 2 at the comers where the long sides 2a, 2b meet the short 
side 2d. 

20 The free ends 3b of the first arms 3 have an elongate bar 5 passing 
between them. Each end of the bar 5 is provided with a roUer 6a, 6b. 

Each second arm 4 has a free end 4a provided with a roller 7a (not 
shown), 7b that contacts and is movable over the base portion 2. The 
25 other ends 4b of the second arms are provided with an elongate htollow 
tube 8 and a bar 20 extending between them. 

The first part 1 can be moved about the pivot joining the first and s econd 
arras of each pair by movement of the rollers 7a, 7b provided on the free 
30 ends of the second arms 4a, 4b over the base portion 2. 



wo 2005/100085 



PCT/GB2005/001433 



7 

Figure 2 shows a first embodiment of a top portion 9 of the presentt 
invention for releasable attachment to the first part 1 described abov*. 
The top portion 9 is generally rectangular in shape having a pair of 
opposing long sides 9a, 9b and a pair of opposing short sides 9c, 9d. A 

5 set of four tension springs 10 is provided extending substantially from on-e 
short side 9c to the other 9d. The springs 10 are secured substantially ait 
short side 9c by the provision of a bar {not shown) extending between th^e 
two long sides close to short side 9c over which hooked portions of tiK 
springs are attached (not shown). This bar may be movable to adjust th« 

10 tension in the set of springs 10 when in use. 

The other ends of the springs 10 are provided with hooked portions whicli 
are adapted in use to be sectured over the bar 20 extending between th« 
pivotally secured ends 4b of the second arms 4 when the top portion i s 
15 attached to the first part. 

The top portion 9 has two wings 11a, lib depending from the long side s 
9a, 9b positioned close to the short side 9d. Each wing has an aperture 
therethrough. 

20 

The top portion 9 has a return nose portion 12 depending from th« 
opposite short side 9c sized to receive the free ends 3b of first arms 3 of 
the first part 1 and to allow movement of the rollers 6a, 6b within the 
return nose portion. 

25 

In use the return nose portion 12 is positioned over and receiving the fre« 
end portions 3b of the first arms 3. The springs 10 are secured over bar 
20 of part 1, this may be done by moving the movable bar towards the 
end 9d of the top portion 9 and then tension can be applied to the spring s 
30 by moving the movable bar towards the end 9c once the springs are in 
position over the bar 20 and the top portion is in place. The top portion S 
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is then releasably secured to the first part 1 by passing a pi-vot bolt 13 
through the apertures in the wings ila, lib and the hollow tube 8. 

The tension in the set of springs 10 controls movement of the top portion 
5 9 towards and away from the base portion 2 and isolates vibrations from 
the vehicle to the seat carried by the suspension system. One or more 
dampers and sets of bearings, not shown, are also included as and where 
necessary. 



10 Figure 3 shows a top portion according to a second embodiment wherein 
like numbers indicate like parts. The top portion 9 of the second 
embodiment is not provided with a set of springs 10 but insteati has an air 
spring 14 received by a first mounting portion, not shown, depending 
from the lower surface of the top portion 9 and sized to receive a portion 

15 of an air spring 14. The air spring 14 is secured to the top portion 9 by 
means of a screw 21 received by an aperture 22 in the top poxtion 9. A 
second mounting portion 15 is provided to be releasably secur-ed between 
tlie second arms 4 by means of nuts and bolts passing tlirough the 
mounting portion 15 and apertures 16 provided in the arms 4. 

20 

In use the second mounting portion 15 is secured in place between the 
second arms 4 and air spring 14 is placed on the second mounting 15 such 
that when the top portion is secured to the first part 1, as described in 
relation to figure 2, the air spring is positioned between the first 
25 mounting and the second mounting 15 and acts between the tojp portion 1 
and the arms 4 to control movement of the top portion 1 towards and 
away from the base portion 2 and to isolate vibrations. The air spring 14 
is secured in position by means of screw 21 . 



